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Transplantasi ginjal merupakan pilihan pengobatan untuk pasien yang 
memiliki penyakit ginjal stadium akhir. Siklosporin A (CsA) sebagai agen 
imunosupresan secara luas memberikan manfaat klinis dalam pengelolaan 
transplantasi organ, namun penggunaan klinis terbatas akibat efek samping. High 
Mobility Group Box-1(HMGB1) terlibat dalam patogenesis penolakan kronis 
transplantasi ginjal dan sebagai target utama untuk terapi penolakan kronis. Caspase-
3 terlibat dalam inisiasi dan perkembangan fibrosis ginjal. N-Asetil Sistein (NAS) 
mempunyai efek anti oksidan dan anti inflamasi. Efek anti oksidan N-Asetil Sistein 
dapat terjadi secara langsung melalui interaksi dengan ROS elektrofilik maupun 
sebagai prekusor glutation.  
Membuktikan, mengetahui dan membandingkan pengaruh pemberian N-asetil 
sistein terhadap kadar  HMGB1 dan  ekspresi Caspase-3 pada mencit induksi 
siklosporin.  
Penelitian eksperimental dengan randomisasi, terhadap mencit sebagai hewan 
coba, sampel 24 ekor mencit dibagi menjadi 8 ekor kelompok kontrol, 8 ekor 
kelompok perlakuan (CsA 20mg/kgBB/hari/po), dan 8 ekor kelompok terapi (CsA 
20mg/kgBB/hari/po + NAS 4,7 mg/hari/po) selama 8 minggu. Penilaian positifitas 
kadar HMGB1 menggunakan ELISA & ekspresi Caspase-3 menggunakan 
pemeriksaan imunohistokimia. Cara ukur dinilai secara kuantitatif, terhadap kadar 
HMGB1 dengan menggunakan metode ELISA dengan satuan pg/mL & ekspresi 
Caspase-3 per 100 sel makrofag. Skala data berupa rasio. Analisis statistik 
menggunakan SPSS 22 for windows.  
Rata-rata kadar HMGB1 pada ketiga kelompok yaitu kontrol 
3.216,07±226,86 (pg/mL); CsA 4.097,18±403,99 (pg/mL); CsA+NAS 
3.010,96±371,50 (pg/mL), dengan kemaknaan p=0,001. Terdapat perbedaan 
bermakna ekspresi HMGB1 antara kelompok CsA vs CsA+NAS 
(1.086,22±171,44; p=0,001). Rata-rata ekspresi Caspase-3 pada ketiga kelompok 
yaitu kontrol 6,00±2,00/100 sel makrofag; CsA 27,38±0,74/100 sel makrofag; 
CsA+NAS 18,38±0,74/100 sel makrofag, dengan kemaknaan p=0,001. Terdapat 
perbedaan bermakna ekspresi Caspase-3 antara kelompok CsA vs CsA+NAS 
(9,00±0,65; p=0,001) . 
Pemberian NAS menurunkan kadar HMGB1 dan ekspresi Caspase-3 






EFFECT OF N-ACETYL CYSTEINE THERAPY AGAINST EXPRESSION 







 Kidney transplantation is a treatment option for patients with end-stage 
renal disease . Cyclosporin A ( CsA ) as an immunosuppressive agent broadly provide 
clinical benefits in the management of organ transplant , but the clinical use is limited 
due to side effects . High Mobility Group Box 1 ( HMGB1 ) is involved in nuclear 
factor and proinflammatory cytokine that is released necrotic cells the main target for 
therapy of chronic rejection of kidney transplants . Caspase - 3 is involved in the 
destruction of cells during apoptosis . N - Acetyl Cysteine ( NAS ) has the effect of 
anti -oxidants and anti -inflammatory . Anti-oxidant effects of N - Acetyl Cysteine 
can occur directly through interaction with ROS electrophilic or as precursors of 
glutathione. 
To Prove, determine and compare the effect of N-acetyl cysteine on the levels 
of HMGB-1 and expression of Caspase-3 in mice induced cyclosporine. 
 An experimental study with randomization of the mice as experimental 
animals , a sample of 24 mice were divided into 8 animals the control group , 8 
animals treated group ( CsA 20mg / kg / day / po ) , and 8 therapy group ( CsA 
20mg / kg / day / po + NAS 4.7 mg / day / po ) for 8 weeks . Rate positivity the 
levels of  HMGB1 by ELISA and the expression of Caspase-3 using 
immunohistochemical examination . How to measure quantitatively assessed , the 
levels of HMGB1 with units of pg / mL and the expression of Caspase - 3 per 100 
macrophages . The scale of the data in the form of a ratio . Statistical analysis 
using SPSS 22 for windows . 
The average levels of HMGB1 in all three groups: control 3.216,07±226,86 
(pg/mL); CsA  4.097,18±403,99 (pg/mL); CsA + NAS 3.010,96±371,50 (pg/mL), 
with the significance p=0.001. There are significant differences between the levels of 
HMGB1 CsA group vs CsA + NAS (1.086,22±171,44; p = 0.001). Caspase-3 
expression average of the three control groups: 6,00±2,00/100 macrophages; CsA 
27,38±0,74/100 macrophages; CsA + NAS 18,38±0,74 /100 macrophages, with the 
significance p=0.001. There are significant differences between the groups Caspase-3 
expression CsA vs CsA + NAS (9,00 ±0,65; p=0.001)  
NAS decreased the levels of HMGB1 and  Caspase-3 expression significantly 
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ABSTRAK 
Latar Belakang  
Transplantasi ginjal merupakan pilihan pengobatan untuk pasien yang memiliki 
penyakit ginjal stadium akhir. Siklosporin A (CsA) sebagai agen imunosupresan secara 
luas memberikan manfaat klinis dalam pengelolaan transplantasi organ, namun 
penggunaan klinis terbatas akibat efek samping. High Mobility Group Box-1 (HMGB1) 
terlibat dalam faktor nuklear dan sitokin proinflamasi yang dilepaskan sel nekrotik 
target utama untuk terapi penolakan kronis transplantasi ginjal. Caspase-3 terlibat 
dalam penghancuran sel selama apoptosis. N-Asetil Sistein (NAS) mempunyai efek anti 
oksidan dan anti inflamasi. Efek anti oksidan N-Asetil Sistein dapat terjadi secara 
langsung melalui interaksi dengan ROS elektrofilik maupun sebagai prekusor glutation  
Tujuan Penelitian  
Membuktikan, mengetahui dan membandingkan pengaruh pemberian N-asetil 
sistein terhadap ekspresi HMGB1 dan Caspase-3 pada mencit induksi siklosporin.  
Metode Penelitian  
Penelitian eksperimental dengan randomisasi, terhadap mencit sebagai hewan 
coba, sampel 30 ekor mencit dibagi menjadi 10 ekor kelompok kontrol, 10 ekor 
kelompok perlakuan (CsA 20mg/kgBB/hari/po), dan 10 ekor kelompok terapi (CsA 
20mg/kgBB/hari/po + NAS 4,7 mg/hari/po) selama 8 minggu. Penilaian positifitas 
kadar HMGB1 menggunakan ELISA & ekspresi Caspase-3 menggunakan pemeriksaan 
imunohistokimia. Cara ukur dinilai secara kuantitatif, terhadap kadar HMGB1 dengan 
menggunakan metode ELISA dengan satuan pg/mL & ekspresi Caspase-3 per 100 sel 
makrofag. Skala data berupa rasio. Analisis statistik menggunakan SPSS 22 for 
windows.  
Hasil Penelitian  
Rata-rata kadar HMGB1 pada ketiga kelompok yaitu kontrol 3.216,07±226,86 
(pg/mL); CsA 4.097,18±403,99 (pg/mL); CsA+NAS 3.010,96±371,50 (pg/mL), dengan 
kemaknaan p=0,001. Terdapat perbedaan bermakna ekspresi HMGB1 antara kelompok 
CsA vs CsA+NAS (1.086,22±171,44; p=0,001). Rata-rata ekspresi Caspase-3 pada 
ketiga kelompok yaitu kontrol 6,00±2,00/100 sel makrofag; CsA 27,38±0,74/100 sel 
makrofag; CsA+NAS 18,38±0,74/100 sel makrofag, dengan kemaknaan p=0,001. 
Terdapat perbedaan bermakna ekspresi Caspase-3 antara kelompok CsA vs CsA+NAS 
(9,00±0,65; p=0,001)  
Kesimpulan  
Pemberian NAS menurunkan kadar HMGB1 dan ekspresi Caspase-3 secara 
bermakna pada mencit induksi siklosporin  
Kata kunci: HMGB1, Caspase-3, Siklosporin, N-Asetil Sistein, Transplantasi 
Ginjal 
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 Kidney transplantation is a treatment option for patients with end-stage 
renal disease . Cyclosporin A ( CsA ) as an immunosuppressive agent broadly provide 
clinical benefits in the management of organ transplant , but the clinical use is limited 
due to side effects . High Mobility Group Box 1 ( HMGB1 ) is involved in nuclear 
factor and proinflammatory cytokine that is released necrotic cells the main target for 
therapy of chronic rejection of kidney transplants . Caspase - 3 is involved in the 
destruction of cells during apoptosis . N - Acetyl Cysteine ( NAS ) has the effect of 
anti -oxidants and anti -inflammatory . Anti-oxidant effects of N - Acetyl Cysteine 
can occur directly through interaction with ROS electrophilic or as precursors of 
glutathione. 
Research purposes  
To Prove, determine and compare the effect of N-acetyl cysteine on the levels 
of HMGB-1 and expression of Caspase-3 in mice induced cyclosporine. 
Research methods  
 An experimental study with randomization of the mice as experimental 
animals , a sample of  24  mice were divided into 8 animals the control group , 8 
animals treated group ( CsA 20mg / kg / day / po ) , and 8 therapy group ( CsA 
20mg / kg / day / po + NAS 4.7 mg / day / po ) for 8 weeks . Rate positivity the 
levels of  HMGB1 by ELISA and the expression of Caspase-3 using 
immunohistochemical examination . How to measure quantitatively assessed , the 
levels of HMGB1 with units of pg / mL and the expression of Caspase - 3 per 100 
macrophages . The scale of the data in the form of a ratio . Statistical analysis 
using SPSS 22 for windows . 
Research result  
The average levels of HMGB1 in all three groups: control 3.216,07±226,86 
(pg/mL); CsA  4.097,18±403,99 (pg/mL); CsA + NAS 3.010,96±371,50 (pg/mL), 
with the significance p=0.001. There are significant differences between the levels of 
HMGB1 CsA group vs CsA + NAS (1.086,22±171,44; p = 0.001). Caspase-3 
expression average of the three control groups: 6,00±2,00/100 macrophages; CsA 
27,38±0,74/100 macrophages; CsA + NAS 18,38±0,74 /100 macrophages, with the 
significance p=0.001. There are significant differences between the groups Caspase-3 
expression CsA vs CsA + NAS (9,00 ±0,65; p=0.001)  
Conclusion  
NAS decreased the levels of HMGB1 and  Caspase-3 expression significantly 
in mice induced Cyclosporine  
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